Cellular localization and age-dependent changes in mRNA for cyclic adenosine 3',5'-monophosphate-dependent protein kinases in rat testis.
Gonadotropin activation of cyclic adenosine 3',5'-monophosphate (cAMP)-dependent protein kinases plays an important role in the regulation of testicular function. This study was undertaken to establish the expression of various subunits of cAMP-dependent protein kinases in different testicular cell types as well as during sexual maturation. RNA was extracted from cultured Sertoli cells, cultured peritubular cells, germ cells (pachytene spermatocytes, round spermatids), tumor Leydig cells, as well as whole testis from rats of various ages. Messenger RNA levels were studied by Northern analysis using available cDNA probes. The regulatory subunit (R) designated RII51 was found to be predominantly expressed in cAMP-stimulated Sertoli cells and tumor Leydig cells. Much lower levels were found in cultured peritubular cells and germ cells. A 2.9- and 3.2-kb mRNA for the RI subunit were found at about similar levels in all cell types, whereas the smaller 1.7-kb mRNA was expressed in high levels in germ cells. Also, the catalytic subunit (C) of cAMP-dependent protein kinase, designated C alpha, was expressed in all cell types; the highest mRNA levels for this subunit were found in germ cells and in tumor Leydig cells. The 1.7-kb mRNA for androgen-binding protein (ABP) was abundant in cAMP-stimulated Sertoli cells and was not present in other cell types of the testis. Furthermore, the cellular localization of the cAMP-dependent protein kinase subunits was also supported by developmental studies. The mRNA level of the RII51 3.2-kb species was relatively constant until Day 30, after which there was a tendency to decrease. A 1.6-kb message first appeared at greater ages. The mRNA for the smaller 1.7-kb species of RI, as well as the C alpha, showed a significant increase during development, supporting an enrichment of these mRNAs in germ cells. Messenger RNA levels for ABP were not detected in testis from 5- to 10-day-old rats but increased up to Day 30. After this age, mRNA for ABP revealed an age-dependent decrease, which parallels the relative increase of germ cells in the testis. In summary, these results demonstrate a clear pattern of cellular localization of the various mRNA species for subunits of the cAMP-dependent protein kinase in the rat testis.